Design and characterization of TiO 2 nanotube based x-ray tube with single focusing electrode Innovation/Impact: Thermo-emission cathodes have limited life time, slow current response and poor resolution due to their high operating temperature and random distribution of emitted electrons. A potential solution to these limitations is to employ a field emission electron source (cold cathode), in which case electrons are emitted at room temperatures at high electric fields. Field emission electrons from cold cathodes have much narrower energy distribution and shorter response time that provide improved spatial and temporal resolution. In addition, owing to the intrinsic instantaneous response time of the field emission process, cold cathode output current is easy to control. As one of the potential field emitters recently we proposed to use titanium dioxide (TiO 2 ) nanotubes (NTs) grown by electrochemical oxidation (Applied Physics Letters 96, 243502 (2010)). These types of oxide nanotubes are resistive to oxidation and have a good electrical contact between the TiO 2 NT film and conductive Ti sheet. We demonstrated an X-ray tube of simple design without electron optics and electron focal spot size (FSS) was relatively large 2 mm. In this work we performed a systematic study on the design of a TiO 2 X-ray nanotube by simulation of the electron optics system and performing experiment to test its performance. We investigated the effect of X-ray tube parameters on the focusing properties of electron optics system and the determination of the smallest FSS for different cathode sizes.
